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This invention relates to new compounds, 
methods for their preparation and compositions 
containing them. 

A wide variety of angiotensin converting en- 
zyme (ACE) inhibitors are known, eg from French 
Patent Specification No. 2,372,804 and European 
Patent Specification No. 0012401. 



We have now found a group of compounds 
having advantageous properties, eg as ACE inhibi- 
tors. 

According to the invention we provide com- 
pounds of formula I, 




v' Y J 



CH 2>n 



20 



in which Y is S, O orNR«, 
n is 0 or 1, 



R, is hydrogen or alkyl C1 to 10. 

Ri is hydrogen; alkyl C 1 to 10. cydoalkyl C3 to 
10, CF„ SR W , a 5 or 6 membered heterocyclic 
group containing one or more S, O or N atoms, 
NR«R«. phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fus«d to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 
being substituted by alkyl C 1 to 6. halogen, alkoxy 
C 1 to 6. nitro, nitrile, CF a . SR., NR,R„ or hydroxy, 

R* R, and R,„ which may be the same or different, 
are each hydrogen or alkyl C 1 to 10. 

R* and Rf, which may be the same or different, are 



25 



30 



35 



40 



each hydrogen, alkyi C 1 to 10 or phenyl, 
R„is alkyl CI to 10, 
X, is S or O, and 

D is a chain comprising from 2 -16 atoms, which 
chain carries arvO or S containing substituent at a 
position 2 -6 atoms away from the group C = X., 

arid pharmaceutical acceptable salts, esters and 
amides thereof. 

. T According to the invention we also provide a 
process for the production of a compound of for- 
mula I, or a phannaceifticaJly acceptable salt, ester 
or amide thereof , which comprises 

a) removal of a protecting group from a 
compound of formula I In which one or more of the 
amino or carboxylic acid groups is protected, 

b) reaction of a compound of formula II; 



r 45 



R 




II 



56 
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The starting materials for the above processes 
are either known i or may be made from known 
.compounds using*- conventional processes. Thus 
compounds of formula II jn which n is 0 may be 
made by reaction of a compound of formula^lV, 

R,C< = Y)NHNH,IV 

or a salt thereof. 




or a salt, ester, amide or protected derivative there- 
of,. 

- in which <R 3 and Y are as defined above. 

.Compounds of formula II in which n is 1 may 
be made by reacting a compound of formula IV. or 
a satt thereof, with a compound of formula V. 

CH a =*C(X)COOH V 

or a saK, ester, amide or protected derivative there- 
of, 

in which X is as defined above, 

for example in a solvent which is inert under the 

-reaction conditions, eg benzene, at a temperature 
of from 0° to 100°C and preferably of from 0* to 

r 25 • C ; and V in the presence of a . base, eg . 1 .5- 
diazabicyck) ;[4.3.0] rton-5-ene. 

^Compounds of formula 111 may be made from 

-the. appropriate acid or a derivative thereof using 

•^conventional processes: known per s, e. 
V Tte^ |, and the inter- 

mediates therefor, may be isolated from their reac- 
tion mixtures using conventional techniques known 
fiST. «■-. ■■ • 

; -The processes described above may .produce 
the compound of 'formula I or a derivative thereof. It ' 
is also within the scope of this invention to treat 
any derivative so produced to liberate the free 
compound of. formula I, or to convert one derivative 
.into another. 



in which R, and Y are as defined above. 

with gryoxylic acid (or a salt, ester, amide or pro- 
tected derivative thereof) 

5 

eg in an alkanol such as ethanol, at room tempera- 
ture. 

. Trie compounds of formula II may exist in the 
tautomeric form of formula VII, 

10 



VII 



In addition to the processes described above 
the compounds of formula I may be made by a 
25 variety of processes which are analogous to those 
known for the production of structurally similar 
compounds. 

We further provide the compounds of formula II 
and salts, esters, amides and protected derivatives 
30 thereof, which are useful as intermediates. 

Pharmaceutical^ acceptable esters include es- 
ters with C1 to 10 alcohols, eg alkyl C 1 to 6 esters 
and esters with benzyl alcohol. The amides may 
be, for example, unsubstituted or mono-or di-C 1 to 
35 6 aJkyl amides and may be made by conventional 
techniques, eg reaction of an ester of the cor- 
- responding acid with ammonia or an appropriate 
amine. 

We prefer compounds of formula I in which D 
40 is a chain comprising from 2 to 11 atoms, more 
preferably from 3 to 11 arid most preferably from 3 
. to 6 atoms. 

We prefer the atoms in chain D to be selected 
; -from C and N. We further prefer that less than 4 N 
45 atoms are present in the chain, more preferably 
V" less than 3 and most preferably only one. When 
there is one N atom in the chain we prefer it to be 
less than 5 atoms away from the group C = X U 
more preferabiy less than 3 atoms away and most 
so preferably one atom away. 

The chain may optionally be substituted. We 
prefer such substituents to be selected from alkyl 
C 1 to 10. phenyl and aminoalkyl C 1 to 6. We 
' prefer the substituents to be at each or either end 
55 of the chain D. Thus when the substituent is alkyl C 
.1 to 10 or aminoalkyl C 1 to 6 we prefer it to be at 
the end adjacent the group C = X,. The alkyl sub- 
stituent is preferably alkyl C 1 to 6. more prefer- 
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Y is preferably 0. or more preferably S. 
We prefer n to be 0. 

We prefer the -COOH substituerrt on the Y 
containing heterocyclic ring to be underivaiised. 
We further prefer the asymmetric carbon atom of 
the Y containing heterocyclic ring to be in the S 
configuration. 

R, is preferably hydrogen. 

We particularly prefer the specific group of 
compounds of formula VIII in which Z is R,CH- 
(COOH)NH-, Y is S, R is methyl or aminobutyl. n is 
0, R, is n-propyl or phenylethyl and R, is t-butyl 
and pharmaceutically acceptable salts, esters and 
amides thereof. 

The preferred salts of the compounds of for- 
mula VIII. are. maleates, hydrochlorides, ammonium 
salts or dicyclohexyl-ammonium salts. 

The compounds of formula I may contain one 
or more asymmetric carbon atoms and may there- 
fore exhibit optical and/or diastereo isomerism. Dia- 
stereoisomers may be separated using conven- 
tional techniques, eg chromatography or fractional 
crystallisation. The various optical isomers may be 
isolated by separation of a racemic or other mix- 
ture of the compounds using conventional, e.g. 
fractional crystallisation or HPLC, techniques. Alter- 
natively the desired optical isomers may be made 
by reaction of the appropriate optically active start- 
ing materials under conditions which will not cause 
racemisation. We prefer those compounds of for- 
mula I and formula VIII in which any asymmetric 
carbon atoms are in the S configuration. 

The compounds of the invention are advanta- 
geous in that they are more efficaceous, produce 
less side effects, ^are longer acting, more readily 
absorbed, less toxic, distributed in the body tissues 
in a different manner or have other advantageous 
properties when compared to compounds of similar 
structure. 

The compounds of the invention are useful 
because they possess pharmacological properties. 
In particular they inhibit angiotensin converting en- 
zyme and thus block conversion of the decapep- 
tide angiotensin I to angiotensin II (see Example A). 
Angiotensin II is a potent vasoconstrictor in mam- 
mals., ft also stimulates aldosterone release which 
results in salt and fluid retention. Increased blood 
pressure is the physiological result of these 
changes. Inhibitors of angiotensin converting en- 
zyme are thus effective antihypertensive agents in 
a variety of animal models (see Example B) arid 
are indicated for use clinically, for example, in 
patients with renovascular, malignant or essential 
hypertension or chronic congestive heart failure. 
See. for example. D W Cushman et ah, Biochem- 
istry 16. 5484 (1977) and E W Petrillo and M A 
Ondetti. Med. Res. Rev. 2 93 (1982). - 



Thus, the compounds of this invention are use- 
ful as antihypertensives in treating hypertensive 
mammals, including humans and they can be utilis- 
ed to achieve reduction of blood pressure, eg in 
5 formulations containing appropriate pharrnaceutical- 
ly acceptable excipients, diluents or carriers. The 
compounds of the invention can be administered - 
(to animals or humans) in unit dosages of 1 to 
500mg generally given several times, eg 1 to 4 

w times, per day thus giving a total daily dose of . 
from 1 to 2000 mg per day. The dose will vary 
depending on the type and severity of disease, 
weight of patient and other factors which a person 
skilled in the art will recognise. 

75 The compounds of this invention may be given 
in combination with other pnarmaceutically active 
compounds, eg diuretics or antihypertensives. The 
dosage of the other pharmaceutically active com- 
pound can be that conventionally used when the 

20 compound is administered on its own, but is prefer- 
ably somewhat lower. To illustrate these combina- 
tions, one of the antihypertensives of this invention 
effective clinically in the range, eg 1-200 milligrams 
per day, can be combined at levels ranging, eg 

25 from 1-200 milligrams per day with the following 
antihypertensives and diuretics in. dose ranges per 
day as indicated: 

hydrochlorothiazide (15-200mg), chlorothiazide 
(125-2000mg), ethacrynic acid (15-200mg), 

30 amitoride <5-20mg), furosemide (5-80mg), pro- 
panolol (20-480mg), timolol (5-50mg) nifedipine - 
(20-1 OOmg). verapamil (120-480mg) and methyk 
dopa (65-2000mg). In addition, the triple drug com- 
binations of hydrochlorothiazide (15-200mg) plus 

35 amitoride (5-20mg) plus converting enzyme inhibi- 
tor of this invention (1-200mg) or hydrochr 
lorothiazide (15-200mg) plus timolol (5-50mg), plus 
the converting enzyme inhibitor of this invention (1- 
200mg) are contemplated. The above dose ranges 

40 may be adjusted on a unit basis as necessary to 
permit divided daily dosage. Also, the dose may . 
vary depending on the severity of the disease, 
weight of patient and other factors which a person 
skilled in the art will recognise. 

45 According to our invention we also provide a 
pharmaceutical composition comprising preferably 
less than 80%. more preferably less than 50%. eg 
1 to 20%, by weight of a compound of formula I, or 
. a pharmaceutically acceptable salt or ester thereof, 

so in admixture with a pharmaceutically acceptable 
adjuvant, diluent or carrier. 

Thus the compound may be put up as a tablet 
capsule, dragee, suppository, suspension, solution, 
injection, implant, a topical, eg transdermal, prep- 

55 aration such as a gel. cream, ointment aerosol or a 
polymer system, or an inhalation form, eg an 
aerosol or a powder formulation. 
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A fast atom bombardment mass spectrum 
showed M*560 (base peak 91 j. 
Cj.HnNjCS requires MWt 559. 



c) Benzyl 3-[N^HS)^trK)xycartx)nyl-3i)henyh 
propylK-aJanylh2 t W^ ,3.4- 
thiadia2ole-i2^SKarboxylate 

A solution of the product from step b) (0.1 6g). 
pyrrolidine (0.16ml) and 3A molecular sieves - 
(02q) in acetonfoile (3.2ml) was stirred at room 
temperature for 3.5 hours. Trie mixture was poured 
into water and extracted with ether, dried over 
magnesium sulphate and evaporated. The residue 
was flash chromatographed to give the sub-title 
product (0.05g) as a gum. 

A fast atom bombardment mass spectrum 
showed M*560 (base peak 91). 

C,H n N,0 5 S requires MWt 559. 



d) 3-{N-(1 ^ShEtrK>xycartx>ny>3-o^ 
aJanyl}.2,3-dihydro-5-phenyM ,3 ( 4-thiadiazole-2-(S>- 
carboxy lie acid 

A solution of the product from step c) (0.26g) in 
ethanol (20ml) was treated with 10% palladium on 
charcoal (0.1 g) and stirred in a pressure vessel 
under hydrogen at 3 atmospheres at room tem- 
perature for 3 days. The catalyst was "filtered off 
and the filtrate evaporated. The residue was 
triturated with ether to give the title product (0.08g) 
as a white solid, m,p. 180.5°-ia2°. 

A mass spectrum (FAB) showed MM70 (base 
peak 234). 

C*H„N,6,S requires MWt 469. 



Example 2 . • " 

3-{N-(1 ^S)-EmoxycarbonyK5-pheny Ipropy \}-L- 
. : alajiylh2.Wihydro-5-pheny»-i .S^thiadiazo^KBh 
carboxylic acid 

A solution of the product from Example j , step 
b).(0.43g) in ethanol (100ml) was treated with 10% 
palladium on charcoal (0.1 g) and stirred in a pres- 
sure vessel under, hydrogen at 3 atmospheres at 
room temperature for 3 days. The .catalyst was 
filtered off and the filtrate evaporated. The residue 
was triturated with a mixture of ether and petroleum 
ether (bp 40°-60°) to give the title product (0.19g) 
as a pale grey, non-crystalline solid. 

A mass spectrum (FAB) showed MM70 (base 
peak 234). 



CnH^N^S requires MWt 469. 



Example 3 

5 

2,3-Whydrr>3-(3-mercapto-1 -dxopropyrhS-phenyl- 
1 ,3,4-miadiazole-2-carboxylic add 

a) Ethyl 2.3KJihydro-5-pf»nyK1,3.4-miadia20le-2- 
w carboxylate 

A solution of. bertzenecarbothioic acid 
hydrazide (0.4g) and ethyl glyoxylate (0.4g) in 
ethanol (1ml) was stirred at room temperature for 2 
15 hours. The solvent was removed by evaporation 
and the residue re-evaporated with toluene (x2) to 
yield the sub-title product (0.7g) as a gum. 

A mass spectrum showed M*236 (base peak 
163). 

20 CH.tNjO^ requires MWt 236. 

• .■ ■ • 

b) Ethyl 3-(3-ac^rmio-1-oxopropylh2.3-dihydro-5- 
phenvM ,3.4-miadiazole-2-carboxylate 

25 

A solution of the product of step a) (2.36g) m 
toluene (100ml) was treated with poryvinylpyridine - 
(2.0g) and 3-acetyltthk>prdpanoyl chloride (1/7g) and 
the mixture stirred at room temperature for 4 hours. 
30 The mixture was filtered and the filtrate stirred with 
a saturated solution of sodium bicarbonate (1 00ml) 
for 1 hour. The organic phase was separated, 
washed with water, dried ami evaporated to a gum. 
The residue was purified by flash chromatography 
35 to give the sub-tffle product (2.62g) as an oil. 

A mass spectrum showed M*366 (base peak 
163). " 

C ,.H »N,0«S, requires MWt 366. 

40 

c) . 2,^r>*hydrc>-3-(3-mercap 
phenyM ,3,4-thiadiazole-2-carboxylic acid 

A solution of the product of step b) (2.6g) in 
45 methanol (20ml) was cooled to 0* under nitrogen 
and treated dropwise with a solution of potassium 
hydroxide (1.42g) in water (Bml). The mixture was 
allowed to warm to room temperature over 2 hours 
and then partitioned between ethyl acetate and 
so water. The aqueous phase was acidified with 2N 
HCI and the organic phase separated, washed with 
water and dried. Evaporation yielded an oil which 
slowly crystallised to give the title product (0.7g) as 
white crystals, mp 145-6°. 

55 
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A solution of the product from step a) (13.8g) 
and pyridine (6.6ml) in dichloromethane (136ml) 
was added over 0.5 hours under nitrogen: to a 
stirred solution of trifluoromethahesulphonic anhy- 
dride (12.9ml) in dichloromethane (136ml) cooled 
to 5*C. After a further 0.5 hours the solution was 
washed with . water, dried over magnesium sul- 
phate, filtered and the filtrate evaporated. 

The residue was taken up in dichtoromethane - 
(136ml) and - added to a solution of N*- 
benzytoxycarbonyl-L-lysine t-butyl ester (15.5g) 
and triethylamine (6.5ml)' in dichloromethane - 
(136ml). The mixture ? was stirred at room tempera- 
ture for 1 hour, heated under reflux for 2.5 hours, 
cooled, washed with water, dried over magnesium 
sulphate and filtered. The filtrate, was evaporated 
and the residue purified by flash chromatography - 
(ether/petroleum ether eluent) to separate and iso- 
late the more polar SS isomer. 

A solution of the SS t-butyl ester (0.5g) in ether 
(15ml) was cooled to +5° and saturated with hy- 
drogen chloride for 2 hours. The solution was 
stirred at room temperature for a further 18 hours 
and the solvent was then removed by evaporation. 
Trituration of the residue in ether gave the sub-title 
product as a white solid (0.39g). 

A fast atom bombardment mass spectrum 
showed M+533 (base peak 91). 

C^.HmNA requires MWt 532. 

c) Benzyl S-trr^nzyloxyMrbonyl-NMHS)- 
benzyloxycarbonyl-3-phenylpropyl)-L-lysyl)-5-t- 
butyl-2 f 3-dihydro-1 ,3,4-miadiazole-2-(R)-carboxylate 

A stirred solution of the SS product from step 
b) (5;68g) and 1 -hydroxy benzotriazole (l.35g) in 
dichloromethane (85ml) was treated with a solution 
of the product of Example 4, step a) (5.87g) in 
dichloromethane (60ml). A solution of dicylohexyl- 
carbodiimide (2.1 gj of dichloromethane (85ml) was 
added over 5 minutes and the mixture was stirred 
at room temperature for 18 hours under nitrogen. 
Triethylamine (1.4ml) was added and the suspend- 
ed solid removed by filtration. The filtrate was 
evaporated and the residue purified by flash 
chromatography to give the sub-title product as an 
oil <2.1g). 

A fast atom bombardment mass spectrum 
showed M*793 (base peak 91 ). 
C«H«N«OtS requires MWt 792. 

d) Benzyl 3-[Nr-benzyibxycarbonyl-N a -(1-(S)- 
benzyloxycarbonyl-3-phenylpropyl)-L-lysyl]-5-t- 
butyl-2.3-dihydro-1 .3,4-miadiazole-2^S)-carboxylate 



A solution of the product of step c) (2.1g) and 
pyrrofidine (1.6ml) in dry acetonitrile (60ml) was 
treated with crushed 3A molecular sieves and the 
mixture stirred at room temperature for 24 hours 

5 under; nitrogen. The volatile materials were re- 
moved by evaporation and the SSS isomer sepa- 
rated from the more polar SSR isomer by flash 
chromatography. The SSS sub-title product - 
(0.47g) was isolated as a clear oil. 

;o A fast atom bombardment mass spectrum 
showed M*793 (base peak 91). 
C*H„N40,S requires MWt 792. 



75 e) 5-t-Butyh3-[NMHShcarboxy-3-phenylpropyl)-L- 
lysyl}-2,3Kfihydro-U^ 
acid 

A solution of the product from step d) (1.1g) in 
20 ethanol (90ml) was treated with 10% palladium on 
carbon (0.9g) and the mixture stirred under 1 at- 
mosphere of hydrogen for 1 hour. The catalyst was 
removed by filtration and the filtrate evaporated. 
The residue was recrystaiiised from a mixture of 
25 tetrahydrofuran and ethanol to give the title product 
as a white solid (0J24g) 

mp slowly decomposes at 180 -190° 

Found: C 55.86 H 6.97 N 11.24 S 6.56 H,0 Z83 

30 

CaH^N.O.S. 0.77H,0 

Requires: C 56.11 H 7.23 N 11.39 S 6.51 H,0 2.82 
A fast atom bombardment mass spectrum 
35 showed M*479 (base peak 84). 

CnH^N^CS requires MWt 478. 



Example 6 

40 

5-t-Butyh3-[N-(1-(SHto^ 

2,3-dihydro-1 ,3,4-miadiazole-2-(S)-<»rboxylic acid 

a) Ethyl 2-(I(trifluc<omemyl)sulphonyl]oxy)- 
46 pentanoate 

Under nitrogen, a solution of pyridine (11. 9g) in 
dry dichloromethane (500ml) was rapidly stirred at 
r22 - while mfluoromethane sulphonic anhydride - 

so (40.5g) was added dropwise. After the addition, the 
. white slurry was. stirred at -22 • for 15 minutes and 
then a solution of ethyl 2-hydroxy pentanoate - 
(16.8g) in dichloromethane was added over 2 min- 
;utes at this temperature. The temperature was then 

55 allowed to rise to room temperature and the mix- 
ture was stirred vigorously for 1 hour, after which 
time the white solid was filtered off. washed well 
with dichloromethane and the combined washings 
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with benzyl 5-t-bityl-2,3-dihydro-1,3,4-thiadiazole- 
2-carboxylate (1.6g). Dicyclohe^lcarbodiimide - 
(0.6g) was then added and the resulting mixture 
was stirred for 18 hours, filtered and the filtrate 
evaporated to dryness. The residue was purified by 
colurnn chromatography on silica eluting with 
diethyl ether/petroleum ether (60 -80°), 1:1 to give 
the required diesier as an oil (1.1g) 

NMR CDCWefta: 0.9(3H.t), 1.2-1 .7(1 9H.m), 3.3- 
11H,t) 4£(3H,m). 5-2(2H.q), 6.18(1H,s) 7 r 35(5H.s). 



e) Benzyl 5-t-butyl-3-[N-<1 KSHthoxycarbonyl- 

butyl)-L-aJanyl^2.3KJihydro-1.3Athiadiazole-2-(S)- 

carbbxylate 

Under nitrogen, pyrrolidine (1.5ml) was added 
to a solution of the 'S.SJV ester (step .d) (1.6g) and 
the resulting solution was stirred at room tempera- 
ture for 24 hours. The 1:1 mixture of S.S.R and 
S.S.S esters so. produced was separated by flash 
chromatography on silica eluting with ethyl 
: acetate/petroleum ether 60 - 80', 1:3 to give 0.65g 
of each isomer. The S.S.R isomer was recycled 
such that the total conversion was 81%. NMR 
CDCWelta: 0.9(3H,t), 1.2-1. 7(1 9H,m), 3.3(1 H,t) 4.2- 
(3H,m). 5.17(2H,s), 6.18(1H,s) 

7.35(5H,s). 



f) . . 5*Butyl-3-{l^^^ 
alanylJ-2.Mihydrr>1 ,3,4-thiadiazole-2-(S)- 
carboxylicacid 

The S,S,S benzyl ester from step e) (1 JBg) in 
ethanol (500ml) was hydrogenated over 10% Pd on 
charcoal (1.8g) at atmospheric pressure and room 
temperature for 5 ; hours. The catalyst was removed 
by filtration and the filtrate was evaporated to dry- 
ness. The residue was triturated with , a A :1 mixture 
of emer/pK3frbleurn ether 60 -80° to give the re- 
quired acid. as : a white solid (1.3g). mp 163 -5\ 

Found: C, 47.13; H. 7.89; N, 9.31 ; S, 7.12% 

-CH^jOsS. 2.5 H,0 requires 

C, 47.22; H. 7.87; N.9.72; S, 7.41 % 

.Example 7 



. 3-[N-(1 -(S)-Etru3xycarbonyl-3-phenylpropyl>-L- 
alanyl)-2 > 3Kjihydro-5-{4-(methylthio)phenylH.3,4- 
thiadiazole-2-<S><arboxylic add 

5 a) H(^Memyimio)rjheny^ 

A mixture of 4-(methyltriio)benzakJehyde - 
(50.0g) and sulphur (I5.8g) was cooled to 0* and 
pyrrplidone (41.1 ml) was added over 30 minutes. 

to On complete addition the whole was heated under 
reflux for 1.5 hours. The mixture Was poured, whilst 
warm, into ethanol (250ml) and the resulting solid 
filtered off. Recrystallization from ethanol afforded 
the sub-title compound as a fawn, crystalline solid,' 

f5 (71.3g). mp 116.5-118°. 



b) 4-{4-<Metrryfmio)phentf . 
ylideneh3-thiobutanoic add bromide 

20 

A solution of the product of step a) (20.0g) and 
bromoacetic add (12.9g) in benzene (100ml) was 
stirred at room temperature under nitrogen for 18 
hours. The resulting precipitate was filtered off and 
25 washed with ether to yield the sub-title compound - 
(28.6g) as a white solid, mp 157-158°. 



c) [((4^Methyfmto)pr^ 
30 acid 

Hydrogen sulphide was passed through a solu- 
tion of the product of step b) (25.0g) in methanol - 
(250ml) and cooled in an ice bath, for a period of 3 
35 hours. 

After standing at 0° for 18 hours the solvent , 
was removed under reduced pressure and the resi- 
due was triturated with water. The solid was filtered 
off and recrystailised from petroleum ether to afford 
40 the sub-title compound (16.7g) as a red crystalline 
solid, mp 117°. 



d) 4-(Memylmio)prkmylcarbothioic add hydrazide 

45 

To a solution of the product of step c) (1 5.0g) 
in methanol. (200ml) was added aqueous potassium 
hydroxide (58.0ml, 1M) followed by hydrazine mon- 
ohydrate (3.1ml) dropwise over 30 minutes. After 

so stirring at room temperature for 1 hour the mixture 
was addified to pH5 with concentrated hydrochlo- 
ric add. The resulting predprtate was filtered off 
and recrystailised from ethanol to afford the sub- 
title compound (9.9g) as pale yellow plates, mp 

55 152-153°. 
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b) Benzyl 4-<3-ac8tyHhio-1-oxopropyl)-2-cyclohexyl- 
5.6-dihydro-4H-1 ,3.4-miadia2ine-5-carboxylate 

3-Acetylthibpropanoyl chloride (0.*5g) and 
poly-(4-vinylpyridin8) (0.8g) were added to a solu- 
tion of the product of step a) (036g) in dry toluene 
(20ml). The mixture was stirred under an atmo- 
sphere of nitrogen for 20 hours. Diethyl ether - 
(30ml) was added and the mixture filtered. The 
filtrate was evaporated and the product purified by 
flash chromatography to yield the sub-title product 
(1.05g) as a pale yellow oil. 

Mass spectrum (FAB) showed MM49 (base 
peak 91). 

CaHaNAS, requires MWt 448. 



c) 2-Cyclohexyl-5.8Kiihydro-4-(3-mercapto-1 -ox- 
c^opylHH-1,3>miadiazine-5-carboxyHc acid 

1M Potassium hydroxide solution in methanol - 
(5.83ml) was added to . a solution of the product of 
step b) (0.87g) in methanol (10ml) and water '(5ml). . 
The mixture was stirred under an atmosphere of 
nitrogen for 2 hours. Acetic; acid was added and 
the solvent evaporated under reduced pressure. 
The mixture was purified by flash chromatography 
using 1% acetic acid/ethyl acetate as eluent to 
yield the title compound (0.24g) as a white solid, 
mp 95-97-. 

Mass spectrum showed M*316 (base peak 
156). 

CoHietyOjS, requires MWt 316. 
Example 10 

2>D'hydro-3^3-mercaptch1-oxopropyl>-5-phenyl- 
1 ,3.4-oxadiazole-2-carboxy lie acid 

a) Ethyl (benzpylhydrazbno)acetate 

A solution of benzoyl hydrazine (1.4g) and 
ethyl glybxylate; (lJ32g) in methanol (50ml) was 
stirred at room temperature for 24 hours; The sol- 
vent was evaporated and the residue treated with 
ether to give the sub-titie product (1.8g) as white 
solid: mp , 140-3°. 



b) 3-(AcetyHhio)propionic anhydride 

A solution of 3-(acetylthio)propionic acid (3.4g) 
in ether (20ml) was treated dropwise with a solution 
s of dicyctorwxylcarbodiimide (2.1 g) in ether with 
s water-bam cooling. The mixture was stirred for 1.5 
hours, filtered and the filtrate evaporated to give 
the sub-title product (3.2g) as a yellow oil. 

c) Ethyl 3^acetyrmio-1-oxop^ 
pheny»-1 ,3,4-ox^iazole-2-carboxytete 

A mixture of the product from step a) (2.6g) 
75 and the crude product from step b) (3I2g) in pyr- 
idine (0.9ml) was heated at 100° for 18 hours. The 
mixture was poured into water and extracted with 
ethyl acetate. The separated organic extract was 
washed with water, saturated aqueous sodium bi- 
20 carbonate solution, water/dried and evaporated. 

The residue was purified by flash chromatog- 
raphy to give the sub-titte product (1.6g) as a 
yellow oil. 

A mass spectrum showed. M+350 (base peak 
25 % . 147). 

C*H*N a O,S requires MWt 350. 

d) 2,3-bihydro-3^^mercap^1-oxopropyl)-5- 
30 phenyM ,3,4-ox8diazole-2-carboxylic acid 

A solution of the product from step c) (l.44g) in 
methanol (40ml) was cooled to 15° under nitrogen 
and treated dropwise with a solution of potassium 

35 hydroxide (0.69g) in water (40ml). The mixture was 
stirred at room temperature for 2 hours and then 
the solvents were evaporated. The residue was 
taken up in water and washed with ether. The 
. aqueous phase was acidified with 2N HCI and 

40 . extracted wr^h ethyl acetate. The separated organic 
phase was washed with water, dried and evap- 
orated.. The residue was . purified . by flash 
chromatography to give a pale yellow solid. The 
solid was taken up in dichlorornethane, treated with 

■46 charcoal, filtered and the filtrate evaporated to give 
the title product (0.24g) as an off-white solid, mp 
106-9V 

so Example 11 
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Tne following compounds were prepared from 
the appropriate starting materials by the processes 
described in Example 6. 

Example 13 

5-t-Buty!-3r[hHHS)^oxyc»rbonyIbutylhL-alanylh 
2.3-dihydn>1 ,3.4-miadiazole-2H[R><arb6xync acid 

mp 67-9° 

Found: C.48.37; H.7.99: N.9.42; S.7.2% 
C„H»N s O,S. 2H,0 requires 
C.48.22; H.7.80; N.9.93; S.7.57% 

Example 14 

5-t-Butyh3-{N-(1 -(R)-ethoxycart)onylbutyl>-L-alanyl> 
2>dihydro-1 ,3/4-miadiazole-2-<RH»toxylic acid 

mp67-9* 

Found: C.51. 44; H.7.52; N.I 0.38; S.7.79% 
CaH^N^XS. 0.5HiO requires 
C.51 .52; H.7.58; N.10.61; S,8.08% 

Example 15 

5-t-Butyl-3-{ N-(1 -<R>-ethoxycarbonylbutylK-alany I}- 
2,3-dihydro-1 ;3.4-miadiazole-2H(S)-carboxylic acid 

mp124-5* 

Found: C.52.46; H.7.63; N.10.77; S.8.07% 

CH^NiO.S requires 

C.52.71; H.7.49; N.10.85; S.8.27% 

The following compounds were / prepared by the 
method of Example 5 (using appropriate starting 
materials) 

Example 16 

3-{N-<1 -(S)-Cart)Oxy-3-pheny lpropylK : alanyl]-2,3- 
dihydrc-5-phenyl-1 t 3.4-thiadia20le-2-(S)-carboxylic 
acid 



mp softens at 151°. decomposes at 165-170* 

A fast atom bombardment mass spectrum showed 
MM42 (base peak 91) 

5 

C a MAS requires MWt 441 



Example 17 

10 

S-t-Butyl-3-{N-(1 -<S)-cart)Oxy-3-pheriy Ipropy l)-L- 
.aianylh2 t 3-dihydro-1.3.4-thiadiazole-2^S>- 
carbbxylic acid ' 

75 . . rhp softens at 161 decomposes at 179-1 84 • 

A fast atom bombardment mass spectrum showed 
MM42 (base peak 91) 

20 CoH^NjaS requires MWt 421 



Example 18 

25 5-t-Bu^l-3Hri(1-<S)-^^ 

dihydrc--1 .3.4-thjadiazole-2-(S}-^^ acid 

mp 156^9° 

30 The following compounds were prepared by the 
method of Example 4 (using appropriate starting 
materials). 



as. Example i9 

5-Cyctohexyl-3-(N-<1 ^S)-emoxycarbonyh3-phenyl 
propylK-alanylh2.3,-dihydro-1 ,3,4~thiadiazole-2- 
' (S>KiaV^xylic acid 
40. ^ / ' ' ' 

mp 136-138* 

Example 20 

3^[N-(1 -(S)-Emoxycarbonyl-3-pheny lpropyl>-L- 
alanyl)-2.3-dihydro-5-(pyridin-3-yl)-1 .3.4-thiadiazole- 
MSH^rboxylic acid " 

50 mp 160-3° (softens at c. 140°). 

Example 21 

55 3WV(S)-Emoxyc^^ 

aianylH, 3-dihydro-5-isopropyi-1 ,3,4-thiadiazole-2- 
(S)-carboxylic acid 
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NMR spectrum (CDCI,) of the compound 
showed characteristic peaks at delta 7.50 
(4H,q,aromatic CHs). delta 2.34 (3H.S.-SCOCH,) 
and delta 6.30 (1H,s. heterocyclic CH). 



Example 32 

Benzyl 3-(3-acetylthJc-1^xopropyl>5H)en2yl-2> 
dihydro-i ,3.4-miadia20le-2'^rt)oxylate 

Prepared using appropriate starting materials 
by process of Example 3 steps a) and b). The 
product was isolated as an oil. 

NMR. spectrum (CDCl,) showed a characteristic 
signal at delta 6.17 (1 H,s,heterocyclic CH). 

Example 33 

Benzyl 3-(3-acetyrthio-i -oxopropyl)-2,3-dihydro-5- 
(2-phenylethyl)-1 .3,4-miadiazole-2-carboxylate 

Prepared by similar processes to those of Ex- 
ample 3 steps a) and b). The product was isolated 
as an oil 

NMR spectrum (CDCI 3 ) showed a characteristic 
: signal at delta 6.10 (1 H.s.heterocyclic CH). 

Example 34 

Ethyl 3^(3-ac»tylthiCHlHDxc^opyl)-2 < 3KJihydrch^ 
(naplhalen-2-ylH^^ , 

a) r^hmaJene-2<arbothioic acid hydrazide 

The sub-ttrtle product was prepared from appro- 
priate starting materials by the processes of Exam- 
ple 7, steps a), b), c) and d). mp 166-167° - 

b) Ethyl 2.3-dihydro-5-(napthaien-2-ylH ,3,4- 
thiadiazole-2Hcartx>xylate 

. Prepared from the product of step a) and ethyl 
gjyoxylate by the process of Example 3, step a). 
'The crude product was used without further pu- 
rification. 



c) Ethyl 3-(3-acetyrlhio-1-oxopropyi>-2 t 3-dihydro-5' 
(napthalen-2-yl)-1 ,3,4-thiadiazole-2-carboxylate 

Prepared from the crude product of step b) and 
3-acetylthiopropanoyl chloride by the process of 
Example 3, step b). mp 107-108° 



Mass spectrum (FAB) showed M + 417 (base 
peak 213). 

% CrHjoN/XS, requires MWt 416. 

5 

Example 35 

^Adamam-1 -yl)-2,3-dihydro-3-{3-rr«rcapto-1 - 
oxopropylh1 f 3.4:thiadiazole-2^rlx)xylic add 

10 

a) Methyl 1-a^amarrtanecarbodithioate 

A mixture of 1-adamantanecarboxy lie acid chlo- 
ride (9.0g) and 2,4-bis-methylthio-1 ,2,3,4- 

15 drthiapTK)sphetan-2,4-disulphide (12.9g) in dry ben- 
zene was heated under reflux for 5 hours. The 
solvent was evaporated and the residue. purified by 
flash chromatography to give the sub-title product - 
(6.2g) as a yellow solid. 

20 mp 64.5-66°* 

*. 

b) Adamantane-1-carbothioic acid hydrazide 

25 A solution of the product of step a) (1g) in 
methanol (50ml) was treated with hydrazine hy- 
drate (0.3g) and the mixture stirred at room tem- 
perature for 1 hour. The solvent was evaporated, 
the residue triturated with water, and the pH ad- 

30 justed to 7 to give the sub-title product (0.8g) as a 
white solid. 

mp 204-206° 



35 c)- Ethyl 5-(adamant-1-yl)-2 l 3-dihydro-i,3.4- 
thiadiazole-2-carboxytate 

The product of step b) was treated with ethyl 
glyoxylate by the process of Example 3, step a) to 
40 give the sub-title product (1 J5q) as an oil. 

d) Ethyl 5-(adamant-1-yl)-2,3-dihydro-3-(3- 
mercapto-1 -oxopropyl)-l ,3,4-thiadiazole-2- 
45 carboxylate ....... >( 

The crude product of step c) was treated with 
3-acetyrthiopropanoyl chloride by the process of 
Example 3. step b) to give the sub-title product as 
so an oil. 

Mass spectrum (FAB) showed M+425 (base 
peak 221). 

CkH^NAS, required MWt 424. 

55 
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% w/w Range % w/w 

1-20 



• 25 

This formulation is made up as a direct com- 
pression tablet, or without compression or coating, 
may be filled into a gelatine capsuled 



Example ;D 



10-80 
10-80 
0.25-2 



Compound of formula I 5 

Microcrystalline cellulose 50 

Spray dried lactose :37.75 

Magnesium stearate 1 

Colloidal silicon dioxide 0.25 0.1-1 
Cross linked sodium carboxy 

methyl cellulose 3 
flydroxypropylmethylcellulcse 
(coating) 



1-5 



1-5 



* w/w . Range % w/w 

1-20 



10-80 
10-80 
2 1-5 



Compound of formula I 5 

Microcrystalline cellulose . 50 

Lactose , . 35.75 
Polyvinylpyrrolidone 

Magnesium stearate 1 0.25-2 

Colloidal silicon dioxide ' 0;25 0.1-1 
Cross linked sodium carboxy 

methyl cellulose 3 1-5 
Hydroxypropyl methyl cellulose 

(coating) 3 1-5 . 



21 



41 



0 217 519 



42 



L-alanyI>2,3-dihydro-5*phenyH,3,4-thiadia20le-2- 
(RKaitoxylate. 

Benzyl 3-{N-(1-(S)-ethoxycartx>nyh3rprw^ 

L-alanyl>£3ro1hydrc-5-phenyM,3,^^ 

(SKarboxylate. 

3-{N-{1 -<S)-Ethoxycart>onyl-3i^ 
alahyl]-2,3klihydroK5-phenyM3^^ 
carboxyBc acid, 

2,3-DihyoVo-3-<3™ercapto-1 -oxopropy l)-5-phenyl- 
1 ,3,4-thiadlazoIe-2-cart)oxyl!C acid. 

Ethyl 3-<3-acetylthio-1 -oxopropy l)-2,3-dihydro-5- 
phenyl-1 ,3,4-thiadia2ole-2-cart)oxylate f 

5H-Butyl-3-[hh(1-{S)^thoxycartx>nyl-3- 
phenylpropyi)-L-alanyll-2,3-dihydro-1,3,4- 
miadiazo»e-2-<S>-cart)oxyKc acid. 

Benzyl 5-t-b^3-[fH!^S>^^ 

phenylpropyl)-L-aJanylh2.3^ihydro-1^,4- 

miadiazo«e-2KRH»rt»xyiate. 

Benzyl 5-t-j*Jtyh3^ 

nyl propyl)-L-aianylh2,3-dihydro1 ,3,4-thiadiazole-2- 
(S)-carboxylate, 

5-t-Butyh3-tN a -(1 -<S>-carboxy-3^^ 
»ysyi>2,3<iihydrb-1 ,3;4-thiadazo^2^SH^artx>xylic 
acid. v 

Benzyl 3-[NMx*ruryloxyc^^ 

berizyloxycarbonyl-3-ph^ 

buty 1-2. 3-dihydrc-1 .3 AthiadiazoJe-2KRh 

cartXDxytate, 

Benzyl Htf-benzytoxycaifcc^ 
JbenzyloxycanSoriyl-3-phenylpropy 
' ^butyh2.3^ihydro-1 ^^,4-Wadiazbte-2^S> 
cartwxyiate, 

5-t-Butyl-3Wl-<S)^oxycart^ 
2,3-dihydro-1 ,3,4-thiadiazote-2-<S)-cartx)xylic acid, 

Benzyl 5-t-butyl-3-[N^HS)-ethoxycarbonylbutylhL- 
alany!)-2,3-dihydro-1 .3,4-thiadiazole-2-(R>- 
cartwxylate. 

Benzyl 5-tt>utyKH*HHS)-etrK>xyc^^ 
alanyl>2,3-dihydro-1 ,3,4-thiadiazole-2-<S>- 
carooxylate. 

3-[N-<1 -<S)-Ethoxycart»nyl-3-pheny!propyl>-L- 
aianylh2,3-dihydro-5-I4-(mettiyithio)phenylH f 3,4- 
thiadiazote-2-(S)-cart)oxylic acid, 



t-Butyl 3KhHHSHthoxycart»nyl-3-phenylpropyl)- 
L-alany^aS-dihydro-H^Hmothy Wiio)phenylH ,3.4- 
thiadiazote-2-<S)-cartx>xylate, 

s 2,3-Dihydrc>3-(3-mefcapt(>-2KSHnethyl-1- 
cwopropy ; l>-&-phenyM ,3.4-thiadazole-2-(S)- 
caiboxylic acid, 

Benzyl .3^3-acetynhic-2-(SHTiethyl-1 -oxopropyl)- 
w 2,3^ihydn>5-pnenyl-1 f 3,4 : miadiazole-2- 
cartxjxylate. 

2-Cycfohexy h5,6^ihydro-4H(3-mercapto-1 - 
oxopropylHH-1 3.4-thiadiaztne-5<arboxylic acid. 

15 

Benzyl 4-<3-acetylthio-1 -oxopropyl)-2<ycibhexyl- 
5,Wihydn>4H-1 t 3,4-thiadiazirie-5rcartx)xylate. 

2,3-Dihydro-3-<3-mercapto-1 -oxopropy l)-5-pbenyf- 
20 1,3,4-oxadiazoie-2-cartx)xyHc acid, 

Ethyl 3-(3-acetylthiCh1 -oxopropyl)-23-dihydro-5- 
phenyM ,3;4-oxadiazole-2-cartx)xylate. 

25 2,3-Dihydro-3-<3-mercapto-1 -oxopropyl)-5-{4- 
trifluoromethyl)phenylh1 ,3,4-thiadiazote-2- 
cartwxylic acid, 

Benzyl 3-{3-acetylthio-1 -oxopropy l>2,3-dihydro-5- 
30 [4-<trfflucrorr^yijphenyl>1 f 3,4-thiadiazoJe-2- 
carooxylate. 

Benzyl 4^3-acetylthk>1-cocopropyih5^ 
methyJ-2-phenyMH-l |3 ,4-triazirie-5<»rt»xylate, 

35 '. . ^ 

5-t-Butyh3-[N-<1-(S)-etr^ 
2,3-dihydro-1,3,4-thiadiazole^^ 

5-t-Butyl-3-{^1KR>H^xyca^ 
40 ,2.3Kiihydro-1,3,4-miadiazol^ 

5-t-Butyl-3-{N-<1 -(R)-ethoxycarbony lbotyi)-L-alanylh 
2,3-dihydro-1 ,3,4-thiadiazole-2^SKan^xylic acid. 

45 3-[rHl-(S>-Carboxy-3-phenylpropyl>-L-alanyl}-2,3- 
dihydrc>-5-pheny^1,3,4-thiadia2oie-2-(S)-cartx)xylic 
acid, 

W-Butyh3-{rHHSH»rt)cocy-3-prienylD^ 
so alanyl]-2,3-dihydr6-1 ,3.4-thiadjazole-2-<S>- 
carooxylic acid, 

5-t-Butyl-3-{N-<1 -<S)-carboxy butyl>-L-alanyl]-2,3- 
dihydro-1 ,3,4-thiadia20le-2-(S)-carboxylic acid, ' 

55 

6^Cyclc^xyl-3-I^KHSHthoxycartx)ny^3-phenyl 
propyl)-L-alanyl>2 f 3-dihydn>1,3,4-thiadiazole-2-{S>- 
cartxDxylic acid. 

23 
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or a saH. ester, amide, tautomer. or protected de- 
rivative thereof. 

in which R* Y and n are as defined in Claim 1 with 
a compound of formula III, 

DC< = X,)X III 

in which D and X, are as defined in Claim 1. and X 
is a good leaving group. 

c) conversion of a compound of formula I, as 
defined in Claim 1 . in which 'the asymmetric carbon 
atom of the Y containing heterocyclic ring is in the 
R configuration into a corresponding compound in 
which that carbon atom is in the S configuration. 

d) reaction of a compound of formula II, in 
which R„ Y and n are as defined in Claim 1. 

with a compound of formula VI, 

DC(»X,)OHV1 

in which D and X T are as defined in Claim 1, 



e) production of a pharmaceutical >y accept- 
able salt of a compound of formula I. as defined in 
Claim 1 . by treating a compound of formula I as 
defined in Claim 1 , 

5 

or another salt, an ester or an amide thereof, 

with a compound containing an available 

to pharmaceutical^ acceptable ion and capable of 
converting the compound of formula 1 or the other 
saH, ester or amide thereof, to a pharmaceutical^ 
acceptable salt of the compound of formula I, 

is and where desired or necessary ^protecting the 
resulting compound, or converting a compound of 
formula I to a pharmaceutically acceptable salt 
ester or amide thereof or vice versa. 
9. A compound of formula II, 

20 



25 

C00H 



in which Y is S, 0 or NR* 
nisOoM, 

R. is hydrogen or aikyl C 1 to 10, 

R, is hydrogen, aikyl C 1 to 10, cyctoalkyl C3 to 
10, CF Jt SR«, a 5 or ,6 membered heterocyclic 
group containing one or more S, O or N atoms, 
NR4R* phenyl or phenylalkyl C7 to 12. the : phenyl, 
phenylalkyl and heterocyclic groups optionally be- 
ing fused to ,a* further phenyl group, the 
heterocyclic group, and any phenyl group optionally 
^^ substituted by aikyl C 1 to fi t halojgen, alkoxy 
C 1 to 6. nftro, nrtrile, CF Jf SR*. NR,R„'or hydroxy, 

R* R, and R„, which may be the same or different, 
are each hydrogen or aikyl C 1 to 10, 



R4 and R,. which may be the same or different are 
each hydrogen, aikyl C 1 to 10 or phenyl, 

40 R» is aikyl C 1 to 10, 

and salts, esters, amides and tautomers thereof. 

10. A compound according to Claim 1 for use 
as a pharmaceutical. 
45 11. A pharmaceutical formulation comprising a 
compound according to Claim 1 in admixture with a 
pharmaceutically acceptable diluent excipient or 
learner. 



1 . A process for the production of a compound 
of formula I. 



so Claims for Austria 
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converting the compound of formula I or the other 
salt ester or amide thereof, to a pharmaceuticalty 
acceptable salt of the compound of formula I, 

and where desired or necessary deprotecting the 
resulting compound, or converting a compound of 
formula I to a pharmaceutical^ acceptable sari, 
ester or amide thereof or vice versa. 

2. A process according to Claim 1, wherein X, 
is O. D is ZCHrV, 

R is hydrogen, alkyl C 1 to 10 or aJkyl C 1 to 6 
substituted by NH„ 

2 is R,CH(COOH)NH-or R,SCH,-, 

R, is hydrogen or R.CO, 

R. is alkyl C 1 to 10 or phenyl, and 

R» is alkyl C 1 to 10 or phenylalkyl C7 to 12. 

3. A process according to Claim 2, wherein Z 
is R,CH(COOH)NH-and R, is alkyl C 1 to 10 or 
cycloalkyl C3 to 10. . 

4. A process according to Claim 2 wherein 

. Z is R,CH(COOH)NH-, 
YisS, 

R is methyl or aminobutyl, 
n is O, 

R» is n-propyl or phenylethyl, 
R, is t-butyl, and 

all asymmetric carbon atoms are in the S configu- 
ration. 

5. A process according to Claim 1 , wherein the 
compound of formula j is, 

5*Butyi-3KI^1^ 
phenylpfopylhL-a^yi]-2,3Klihydro-1 i 3,4- 
thiadiazc4e-2-(S)-carboxylic acid. 

5-t-Butyh3{NMHSH^^ 

rysyl}-2,3-dihydrr>1 A4-thiadia2ole-2-(SKart)oxylic 

acid, and 

5-t-Buty l-3-[N-<1 -(S^ethoxycarbony IbutylK-alany l> 
2>dihydro-1 ,3.4-miadia2ole-2^SKart>oxylic acid. 

and pharrnaceuticaJly acceptable salts thereof. 
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6. A process according to Claim 1 . wherein the 
compound of formula I is, 

3^N-(l^S)-Ethoxycaibonyl-3^henylpropyl)-L- 
5 alany^SKfihydrthS-phenyl-l ,3,4-thiadiazole-2-{S)- 
. carbpxylic acid. 

Benzyl 3-[N-<1 ^S>^thoxycartx)nyl-3i)henylpropyl)- 
L-alanyJh2^ihydrc-5^nyk1,3.4-thiadiazole-2- 
10 (RHarboxylate. 

Benzyl 3^r4^HShBthoxycarbonyh3-pr^ 
L-alanylh2,3-dihydn>5-phenyl-1 r 3,4-thiadiazole~2- 
(SKarboxylate, 

J5 

34r^HShEttoxycarbCMiyl-3i^ 
aianylha^ihydro-S-phenyl-l ,3,4-thiac3a/ole-2KR)- 
carboxylic ackJ, 

so 2.3-Dihydro-3^3-*rterca#^ 

1,3,4-thiadiazo»e-2-carboxylic acid, 

i 

Ethyl 3^3-ac^toic-lK)xc>c^ 
phenyhl ,3,4-thiadiazoie-2^arboxy»ate, 

W-Birty^^HS^oxycaAohyKS: 
pheny lpropylhL-aianyl}-2,3-dihydrr>1 ,3,4- 
thiadiazble-2H(S)Hcarboxyiic acid, 

30 Benzyl 5-t-butykH^MS)-etr^ 
pr>enylc<opyl)?L-8Jany^ . 
thiadiazole-2^R)-carbpxylate, 

Benzyl 5-t-butyl-3-{Nr{1 -(S)-ethoxycarbony I-3- 
35 phenylpropyl)-L-aIanyll-2 i 3-dihydrr>1,3,4- 
thiadiazole-2^S)-«ut>oxylate. 

M-Butyl-S-tN^I -(SH»rboxy-3-pheny lpropyl)-L- 
rysyl>2,3Klihydro-1.3,4-thiadaz^ 
40 acid, 

Benzyl , ^rT-befizyloxycartw^ 

benzyto^carbonyl^ 
. butyW.Wihydro-1 ,3.4-trMadiazole-2-(R). 
46 carboxylate, 

Benzyl 34rT45enzyk)xycarbonyhNMHSh 
benzyk)xycarbonyh3-r^nylpropyl>-L-lysylh5-t- 
butyh2,3KJihydro-i.3,4-thiadiazote-2-<S)- 
so carboxytate, 

5-t-Buty h3-{N-(1 ^S)^thoxycartx)nylbutyl>-L-alanyI}- 
2,3-dihydrr>1 ,3,4-thiadiazole-2-(SH»rboxylic acid. 

55 Benzyl >t-butyl-3-[N-(HSHtfK)xycartx>^ 
alanyl)-2,3-dihydro-1 ,3,4-thiadiazole-2-<R)- 
cartxtxylate, 
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dihydro-5-(naphthaierh2-yI>-1 .3,4-thiadiazote-2- 
carboxytate, ;' f \ 

5^Adamamo-yl>-2>dihydro-3-<3^ercaptc>-1- 
oxopropyl>-1 3.4^iadiazole-2-cartK>xy fie acid, 



Ethyl 5^adamam-1^l)-2,3Kimyo^ 
oxopropylH ,3,4^iadiazole-2-cart»xy late, 

2>Oihy<^3-<3-mercapto-1 -oxopropyl)-5-fnethy1- 
1 A4-thiadia2ole-2-rartx)xylic acid. 



10 



5^ycJohexyl-2,3^hydro-3-<3^8rcapto-1 - 
oxopropylH A4-thiadiazole-2-cartx)xync acid, 

2^Daiydro-3-(3 ; fwcapto-1 -oxopropyl)-5- 
meftytthk>-13 l 4-^iadia20le-2<art)c^fic acid, and 



Benzyl 3^^KHS)^oxycan>3ny^-3-phenyIp^opyI>• 
L-alanyi>2^<Dhydn>-5-fnethyfthio-1 ,3,4-thiadia20le- 
2-(S)-carboxytete, 

and phamnaceutically acceptable sate thereof. 
7. A compound of formula II, 



I I 

HN N ^ 2 ) n 



COOH 



In which Y Is S, O or NR., 
n is Oor 1; 

R. la hydrogen or alkyl C 1 to 10, 

R> is/hydrogen, alkyl C 1 to 10, cyctoalkyl C3 to 
10, :Cr> .SR* a 5 or. 6 membered heterocyclic 
group containing one or more S, O or N atoms. 
NRiR* phenyl or phenylalkyl C7 to 12, the phenyl, 
phenylaOcyl and heterocyclic groups optionally be- 
ing fused to a further phenyl group, the 
heterocyclic group and any phenyl group optionally 



II 
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being substituted by alkyl C 1 to 6. halogen, aJkoxy 
C 1 to 6, nitro. nitrite, CF„ SR* NRtR,, or hydroxy, 

30 R», R* and R„. which may be the same or different 
are each hydrogen or alkyl C 1 to 10, 

R* and FU, which may be the same or different are 
each hydrogen, alkyl C 1 to 10 or phenyl. 

35 R„ is alkyl C1 to 10. 

and safts. esters, amides and tautomers thereof. 



40 
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